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A 76‐year‐old man with a history of chronic kidney disease presented with a 3‐day history of a productive cough and right chest pain on inspiration. On physical examination, he was afebrile, blood pressure was 136/79 mm Hg, pulse rate was 85 beats per minute, respiratory rate was 18 breaths per minute, and oxygen saturation was 98 percent while breathing ambient air. Chest examination revealed late inspiratory crackles in the right lower lung field. All other physical examinations were unremarkable.

Chest radiograph showed pulmonary infiltrate in the right lower lung field. We suspected community‐acquired pneumonia and submitted the sputum for Gram staining. The Gram stain of the sputum showed unstained bacilli and polynuclear leukocytes (Figure [1](#jgf2212-fig-0001){ref-type="fig"}). This suggested a diagnosis of pulmonary acid‐fast bacillus infection. Therefore, we performed a Ziehl‐Neelsen stain of the same specimen, which revealed acid‐fast bacilli (Figure [2](#jgf2212-fig-0002){ref-type="fig"}). The patient was isolated because of the possibility of pulmonary tuberculosis, and we started amoxicillin/clavulanate empirically for possible diagnosis of community‐acquired pneumonia. Sputum culture showed no growth of bacteria typically causative for community‐acquired pneumonia, and a polymerase chain reaction revealed presence of *Mycobacterium intracellular*e in the sputum.

![Gram stain of the sputum showing unstained bacilli and polynuclear leukocytes (magnification × 1000)](JGF2-20-31-g001){#jgf2212-fig-0001}

![Ziehl‐Neelsen stain of the sputum showing many acid‐fast bacilli (magnification × 1000)](JGF2-20-31-g002){#jgf2212-fig-0002}

The patient\'s subacute or chronic clinical course, past medical history, and a typical chest radiograph showing infiltrate with cavitation of upper lung field may lead clinicians to assume a high probability of a pulmonary acid‐fast bacilli infection, especially tuberculosis.[1](#jgf2212-bib-0001){ref-type="ref"} However, when neither clinical course nor imaging studies suggest acid‐fast bacilli infection, as in this case, it is difficult for clinicians to make a diagnosis of acid‐fast bacilli infection in the first presentation.

Mycobacteria can be identified by Gram staining and are reported to be Gram‐neutral (neither positive nor negative) or Gram‐ghost.[2](#jgf2212-bib-0002){ref-type="ref"}, [3](#jgf2212-bib-0003){ref-type="ref"}, [4](#jgf2212-bib-0004){ref-type="ref"} Thus, Gram staining of sputum can be useful for two reasons.

First, recognition of Gram‐ghost bacilli on the initial specimen allows for the consideration of mycobacterial infection during diagnosis and may assist in distinguishing mycobacterial infection from community‐acquired pneumonia. Fluoroquinolone, one of the second‐line anti‐tuberculous drugs, is often prescribed to patients with community‐acquired pneumonia. If the patient is infected with *Mycobacterium tuberculosis*, the use of fluoroquinolone can delay the correct diagnosis and initiation of specific treatment.[5](#jgf2212-bib-0005){ref-type="ref"} Therefore, observation of Gram‐ghost bacilli can prevent inappropriate use of fluoroquinolone and delay of the diagnosis in the patients with pulmonary tuberculosis.

Second, early recognition of possibility of pulmonary tuberculosis is important, as the patient should be isolated in order to prevent airborne transmission of tuberculosis. An accidental exposure can also happen in the laboratory during the procedures which generate the infectious aerosol. All aerosol‐generating procedures with specimens suspected of containing *Mycobacterium tuberculosis*, such as inoculation into culture media, should be performed in the class II biological safety cabinet in order to prevent laboratory workers from the exposure. Furthermore, preparing smears of all specimens should be conducted in the cabinet because we may not recognize the possibility of tuberculosis before evaluating the smear as in this case.

Therefore, primary care physicians should evaluate the result of Gram staining of sputum cautiously if communi ty‐acquired pneumonia was suspected, with a search for Gram‐ghost bacilli if no typical bacteria are present, as documented in this case.
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